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ABSTRACT 

This unit of instruction deals with a study of huaan 
physiology with emphasis on the process of digestion. The urinary 
systea and urinar/ disorders are also discussed. The course is for 
the interested student and requires credit or background in previous 
biology prograas. It is, in part, a second course in biology, but it 
is well within the range of the average student. The booklet lists 
the relevant state-adopted texts and states the perforaance 
objectives for the unit. A course outline is presented as well as 
suggested laboratory experiaents, projects, reports, field trips, and 
guest speakers. Visual aids relevant to the unit are listed to 
include filas, fila loops, slides, fila strips, and transparencies. 
Reference books are recoaaended, and a aaster sheet is provided 
relating each suggested activity to the specific perforaance 
objectives. (EB) 
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DIGESTION, EXCRETION AND METABOLISM. 



COURSE DESCRIPTION 

This course will include an intensive ln-<iepth study of the process of 
digestion, the anat^ngr of the digestive aystemsi enayifles, metabolism 
and digestive disorders. It will also cover the urinary systems and 
urinary disorders. 



gNROLLMENT OJlDKLI^ fES 

This is a course for the interested student and should follow credit 
or background in previous biology programs. It is, in part a second 
course in biology, but it is well within the range of the average 
student; 



STATE A[X)PTED TEXT^ 

!♦ ^^orrison, Thomas F. j Comett, Frederick D# j Tether J* Edward, 
and Grata, Pauline# Human Physiolo^ » New Yorkt Holt, 
Rinehart and Winston, Inc*, 1967^ 

2. Kimber, Diana et> al.. Anatomy and Physiolo^ ^ New Yorkt 
The Macmillan Co., 1%6^ 



PERFORMANCE OBJECTIVES 

1. Evaluate the six nutrients in terms of their energy and protoplaamic 
contributions during n»taboliam« 

2» Analyze enzyme action in terms of enzyme concentrationj'^bstrate con» 
centration, coenzymesi temperature and pH. 

3* Describe the role of vitamins as they relate to various dietary 
deficiencies* ' 

4» Examine the structures of the mouth — tongue, teeth, salivary glands - 
as to their role in initiating digestion, 

5. Describe the "feedback" mechanism that regulates gastric secreUoris. 

6. Analyze the role of the liver with regard to the digestive systom 
With emphases on bile, glycogen, and urea form Uon. 

7. Integrate the role of each digestive process with emphases on origin 
of enzyme, substrate acted upon, and final end products, 

8. Relate the anatomical adaptations of the different regions of the 
alimentary canal to their role in the absorption of different nut- 

9. Distinguish among the various layers of the alimentary canal as to 
their role in peristalsis, 

5 t»,P*'^'^*i^^ examinaUon of the cat, identify the mjor structures 
of the mouth, pharynx, stomach, small intestine, large Intestine 
, and the associated digestive glands, 

*'''^!'if ^^^f,?*"? ^""^^"^ digestive disorders such as diarrhea, 
ulcers, colitis, illeitus, intestinal colic, cholebstasis. 

12, Integrate the processes of filtration, reabsorption, and active 
transport as they occur in the nephron, 

13. Describe the various disorders associated with the excretory sysUm. 
glomerulonephritis, tubular nephritis, uremia, acidosis! alkaUsU 
dehydration, urethritis, polyuria, diiresis, Jiiguria, ' 

^' kld^e?*^l^i°tL^S?^''**^°" identify the major structures of a sheep 
kidney, and the kidney, ureter, bladder, and urethra of a cat. 

15. Identify the variables affecting basic metabolic rate and the methods 
used in measuring the metabolic rates,. ™ ' methods 

Se^yr^""*"^ '^"^^ metabolic activity within 



COURSE aiTi ^jm 

I# Koods and Nutrition 

A. Carbohydrates, lipids, and proteins 
Water and mineral salts 

C. The diet 

!!♦ Bizymes and Vitamins 
Ai r Bnayme action 

B. Effects of tempera tore, pff, and end products 

C. Oil and water soluble vitamins 

Diseases resulting from vitamin and dietary deficiencies 
III* Mouth and Esophagus 

A. Structure of the tongue and teeth 

B. Mastication 

C#. Digestive action of saliva 

D. Deglutition 

IV* Stomach 

A« Anatomy 

B*. Action of gastric secretions 

Ct. Phases of stoma^ secretion and stomch movements 

D* Stomach disordaft ^ vomiting and emotional stress 

V# The Intestines 



A# Liver and bile formation 

1# Composition of bile 

2.. Action of bile 
B«. Glycogen and urea formation 
C# fencreatic staructure and enzymes 
p# Intestinal enzymes and movements 
E* Nutrient absorption 
P* Colon structure 

!• Water absorption 

2* Bacterial action 

3* Formation of feces and colon movements 
0. Digestive disorders 

VI* The Kidneys 

A. Structure and function 
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B, The nephron 
U Filtration 

2, Formation of organic excretory products 

C, Kidney action and influencing factors 

D. Urination 

E. Maorders of the excretory system 
VIU Metabolism 



A. Energy values of foods 

B. Basal metabolic rate and factors affecUng metabolic rat* 

C. Protein bound iodine test 

D. Metabolic disorders 



KXPERIMENTS 

Chaffee, Ellen. laboratory Man ual in Physiology and Anatomy . Philadelphia 
Uppincott, 1969, 

!• The Digestive System (Exp. 20, p. 198) 

2, Absorption and Metabolism (Exp. 21, p. 203) 

3. The Urinary System (Bcp. 22, p. 217) 

Anthony, Catherine Parker* Anatomy and Physiology Laboratory Manuals 
St. Louis: C. V. Mosby .Company, 1967. 

A. Digestive Organs of Anesthetized Animals (Exp. A, p. 19^ ) 

5. Deglutition (Exp. B, p. 197) 

6. DlgesUon of Carbohydrates by Saliva (Exp. C, p» 199) 

7. Anatomy of the Urinary System (Exp. A, B, p. 201) 
8.. Physiology of the Kidney (Exp. C, p. 207) 

Leavell, Lutie; Chapln, Florence, and Miller, Marjorie. Workbook and 
Laboratory Manual in An atomy and Phvaiolo R y . New York* Macmillan 
Co., 196A« 

9. The Digestive Organs (Exp. A, B, p. 151) 
10* The Portal System (Exp. C, p. 160) 

11. Role of Minerals and Vitamins in the Body (Exp. D, B, p. 16i) 

12. End Products of Digestion (Exp, F, p. 166) 
13* Chemical Digestion (Exp. G, p. 167) 

U» Absorption and Secretion (Exp. H, p, l68) 

15. Visceral Arteries and Veins (Exp. I, p. 169) 

16. Kidney Structure and Function (Exp. A. B. d. 171 i 

17. The Nephron (Exp. C, p. 174) 

18. The Itole of Hormones in Kidney Function (Exp.. D, p. m) 

19. Qlomerular and Tubal Function in the Kidney (Exp. E, p. 175) 

Tuttle, W. W., Schottelius, Byron. Physiology Laborato ry ffenual. 
St. Louist 0. V. Mosby Company, 19637 r^nuax . 

20. Deglutition and Salivary Functions (Exp. -i9, 50, p. 152) 



a. Urine Compos! Uon and Character (Sxp. 51, p. 156) 
22. Basal MetaboUc Rate (Exp, 38, p. lllf ^ * ^^""^ 
Specific I^mamic Action of Foodstuffs (Exp. 39, p. m) 

?eTt:U'l:'^y:L '^^;iL!-^i}??'^> ^boratorv Qui.. ^. T..........^, 

itorth Car^lffi; Deperunent of Zoology, UniversU; .of 

2^. Visceral Organs of the Dogfish Shark (Exp. III. p. lO) 
It System of a R-og (Exp. Ill, p/^6) ' - 

26. Urogenital S|ystea of a ft-og (ajp. HI, p. 48) 

S&g-cS:, tebo^tory Quid. _for..gool2ar. Minneapolis, Burgess 

27. Digestive System of the Frog (Exp. IV. p. 154) 

28. ^ogenital System of the Frog (sip. IV, p. 16l) 

29. Digestive System of the Fetal Pig (Exp V p? 193) 

30. Urogenital System of the Fetal Plg^. V,^;. 195) 

Biological Sciences Curriculum study. Biologic al Science » Molee«l«« ty> 
Ifen. Boston* Houghton Mifflin Company , I9b 3 . Wolernlet^ to 

^T^^^ ^ ^^^g Materials (Exp. 15, p. L32) 

32. O-feots of Various P&ctors on Enzyme Activity (Exp. 16, p. L33) 

33. DigesUon of Pat (Exp. 48, p. L99) ' 

Digestive System of the Cat (Chap.. 4, p. 31) 

37. The Urinary System of the Cat (Chap. 7, p. U7) 

Morrison, Thomas P»j Comett, Frederick D.j: Tether, J. Edward and ftr«t» 

38. Water in Foods (Exp. 39, p. 33) 

39. Inorganic Elements in Foods (Exp. AO, p. 33) 

40. Detecting Monosaccharides (Exp. U, P. 33) 
. a. Carbon in Carbohydrates (Exp. 42, J. 24) 

42. Detecting a Polysaccharide, Starch (Exp. 43. p. 34) 

43. Detecting Lipids (Exp. 44, p. 34) ^ 

44. Detecting Proteins (Exp. 45, p. 35) 

45. Enzymes (Exp. 46, p. 36) 

46. Vitamins (Exp. 4^*, p. 36) 

47. T^ste and Smell (Exp. 48, p. 37) 
4|. salivary Digestion (Exp. 49, p. 38) 

49. Study of the Teeth (Exp. 50. p. 38) 

50. The Process of Swallowing (Exp. 5I, p. 39) 



51. Gastric Digestion (Bxp. 52, p, 39) 

52. Intestinal DigesUon (Exp. 53, p. AO) 

53. Metabolic Rate Calculations (Exp. 77, p. 59) 
5A* Caloric Values of Foods (Exp, 78, p. 62) 

55. The Structure of the Maumallvi Kidney (Bxp. 79, p. 63 i 

56. The ComposiUon of Urine (Exp. 80,. p. 63) 

PROJECTS 

1. Construct a bomb calorimeter.. 

2. Design an experiment to study long range dietary deficiencies on 
experimental animals. 

3. Construct a plastic-Jiount kidney illustrating the circulatory 
pattern. Use triple Injected kidney. 

REPOHTS 

1. Comparison of various types of weight loss diets, 

2. Selected reports on diseases and/or disorders of the digestive system* 

3. Selected reports on diseases and/or disorders of the excretory system. 

FIELD TRIPS 

1. Miami Kidney Institute. 
SPEAKERS 

1. Urologist , 

2. Operator of Hemodialysis Unit 

3. Artificial Kidney Patient 



FXU^^ AVAILABLE ?ROK DADE COUNTY AUDIOVISUAL CENTER 

1* Honan Body t The Nutrition and Metabollaa 
AV#1-112U, 14 • C ^ 

2, Obesity 

AV#1-03U0, ia» BW 

3» Understanding Vitamins 
AVjfa-11287, H' C 

^ Teeth > Their Structure and C j^t*, 
AVjja-03505, 10« C 

5» K.gestlont ChemlcaX 
AV#L.11235, 18« BW 

6» Digestion of goods 
AV#L-03115, lot BW 

?• The Alimentary Tract 
AV#1-03113, U« Btf 

8« Biergy and Work 
AV/ja.-01719, 11 • C 

9* fattems of Ehergy 'Kransfey (A.l.B^S., Pt. 1, No. 6) 
Am«30.'i37, 30» C * 

10* The Human Body— Excretory System 
AV/jd-112U, lH» 0 

11. Kxoretloq (A.I.B.S., Pt. 4, No. 6) 

12. Work of the Kidneys 
» AV/fa-034A9, 11» BW 

13« Digestion of Poods 
AV/fa-03115, lOi BW 

U« Poods and Nutrition 
AV#l-03128, 11» BW 

16. ^^^1^^ i,.t.B.S. n. A, NO. 3) 



17.. 

BW 



FILM LOOPp 

KNCYCLOPAEDIA BRITANIilCA EDUCATIONAL CORPORATION CATAI/)G 
jtuman Skin . 80716 
2, Swal3^juing, 80716 
3» Shgjtidnejr, 80715 
^* What la a T ooths, 80698 
5* Tho tetuffl of Decay. 80701 

SLIDES. 2" X 2" 

WARDS CATALOG 

1- Ihg Qaatrolntestlnal Syatam^ 170W 8100, 13 slidos 
^•^ The Hepatobilllary Svstett^ 170W 8150, 17 slides 
3» The Urinary SyfltAm^ 170W 8300, H slides 

Fim STRIPS 

EYE GATE HOUSE INC. 
!• Plgestlvfe Systems * 2-1-B 
2. Excretory Sys^ amfl^ 2-1-p 

TRANSPARgNGTK.^ 

DADE COUNTY AUDIOVISUAL CENTER 
i» Dtgestlye System - Kan (No. \ ) 2-^0060 
2» Dleestlye fasten - ([Jr., 9) 2.^72 
3» &£cretory System ^ Maa^ 2-00064 
^» ^»JJi&n Dl^ ft stive Svataa ^ 2-00042 
5» Human Komti and Nasal <V>y U4Ay, k-JOOO^^ 
6» Human Tae^h^ 2-00040 

Structure o f a ^th . 2-00U6 



7. tonong, WiiUain F. Revleu of ma^4«oi r>u , , 



BEST COFY AVAILABLE 



i*U\t** I I '/I II 



i\. pp. 200-21; 



f I. pp. 200-217 



II. PP. 218-229 



49,54 



20,i;,48,49, 
SO 



S*^ , t >,l4 



i. 6,7, 13,15, 
1; 



MIm 



5,6,7 



:;Mri 



11. VP. 

IB. j>p. 

17. PP. 

12. pp. 



3S7-3'i'> 



P|i. 391 . 388- 
396 

pp. 15*16 
pp, 4t-53 



#3. pp. 455-459 

19. pp. A04-4U5 

IB. pp. 309 - 393 

17. pp. ^45-247 

12. pp. 392-39^ 



#2. pp. 

HP. 
19. pp. 
IB. pp. 

pp. 

PP. 



3&I-371 
4''/j-4^6 
3*iI-384 
357-358 
36^*38tt 
315-316 



II. pp. 229-2 J7 



U2.«,9,5V 



14. J,p. 360-. 3^5 

13. pp. 485-46? 

19. p. 3S4 

18. pp. 365-366 

17. pp. 3^8-395 

17. :*p. '^24-.17h 



II. pp, 239-244 



1.2.^,9,13, 
14,33,34^52 



Ih pp. 183-256 



^2.<..9^^, 

14,33,34,52 



5,6, 7, 13, 15,16 



II. pp. 183-256 



9. 



II. pp. 230,246 



14. pp. 392-4'JO 
13. pp. 474-431 
19. pp, 400*403. 

15. pp. 374^380 
17. pp, 4CO-403 
12. pp. 32B,343- 

360,580-588 



14. pp. 
13. pp. 



pp. 
pp. 

pp. 



no. pp 



357-404 
453-519 
374-416 
355-396 
37a-408 
306-404 
234-261 



pp. 
pp. 



14. pp. 357-360, 
371-392 

456-483 
397- 3^9 

3e6-406 

fe9-'>7 
2 3V-2M 



18. pp 
17. pp 



12. 

16. 

Ila 



pp. 
pp. 
pp. 



14. pp. 15?-3<r') 

13, 45V-4'j) 

19. pp. j97-V/i,3fc4 

18. pp. 3'r'y*3h4 

17. pp. J8S*4^j*i 

12, pp. 30*.- 3 12 

16. rP. ft9-^7 

no, pp. >34-261 
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Oljjcr t J VIM 



Ml 



11 



ll« I'V* /IH //H 



II. VP* 2t4-2S6 



LaS liixp. and/or 



U>op« 



FUol 



Suppleracnt<iry 



#4. pp. WJi*4fKJ 
16. pp. 

17* pp. 178-40? 
li. pp. 352*J55 
f6« (. 93 



12 



It. pp. 387*396 



3,7,8,16,17, 
18, 19,21 ,35, 



10,11,12 



M. pp. A31-4)7 

13. pp» 52!-i28 

19. pp< 420-427 

18. pp. ^95-206 

17. pp. 

12, pp. AO$-*22 

I6« pp. ^9-101 
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II. pp. 387-396 



U 



II. pp. )ft7-3'J6 



3,7»aj6,17, 
18,19,21,35, 
36 



)*7,«.16.17, 
18,19,26,^6, 
30, >S 



IA» p. A3? 

13* pp, 53^-5<i2 

I9« p. A27 

IB. pp« 202-20S 

17. pp. S50*SM 
pp. 4:8*A)U 

16. p. 103 



#6. pp. 139- K4 
#1* pp. 



1* 



II. pp. 367-386 



2 72,23, 
53,54 



8*9 



14. p. 
13. pp. 

Id, pp. 
17. pp. 

283 
12* pp* 
362 
367 
16^ pp4 

15. pp. 



3* 

50I-S17 
403-412 
396-406,455 
209,212,256 
,501 

53-54,357- 
,Se6,587, 
370 

9,34,^8 
45-53 



It. pp4 3/6-366 



2, 12, 22, 23, 
39,40, 4n 
42,43,44,53. 
54 



6,8,14 
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